The expression and functional characterization of ABCG2 in brain endothelial cells and vessels.
Delivery of drugs to the brain is impeded by the activity of efflux pumps expressed by endothelial cells of brain vasculature. The ATP binding cassette (ABC) transporters, among which ABCB1/MDR1 P-glycoprotein and ABCC1/multidrug resistance-associated protein 1 are expressed in brain endothelial cells, participate in drug efflux properties of the blood-brain barrier (BBB). Searches of the EST (expressed sequence tags) database with the conserved ABC domain, conducted to identify other ABC transporters expressed in the BBB, recovered 15 ABC transporter sequences expressed in human brain cDNA libraries. One of these sequences, identical to ABCG2, was highly expressed in cultured human cerebromicrovascular endothelial cells and human brain tissue at both mRNA and protein levels. Overexpression of human ABCG2 in immortalized rat brain endothelial cells resulted in enhanced polarized abluminal to luminal transport of various substrates tested in the in vitro BBB model. Brain vessels extracted from tissue sections of nonmalignant human brain and glioblastoma tumors by laser capture microdissection microscopy and analyzed by real-time polymerase chain reaction showed higher expression of ABCG2 relative to ABCB1/MDR1 and ABCC1/MRP1. ABCG2 was up-regulated in both glioblastoma vessels and parenchymal tissue. These studies suggest a role for brain endothelial ABCG2 transporter in modulating drug delivery to the brain and in conferring drug resistance to glioblastomas.